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of the incident light, or the axis of so, and $ with the direction of vibration, or axis of z. Then the displacement at 0 will take place in a direction perpendicular to 0^0, and lying in the plane ZO^O ; and, if £' be the displacement at 0, reckoned positive in the direction nearest to that in which the incident vibrations are reckoned positive,
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In particular, if
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f(U-x) = csm^:(U-x),     ..................... (5)
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we shall have
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It is then verified that, after integration with respect to dS, (6) gives the same disturbance as if the primary wave had been supposed to pass on unbroken.
The occurrence of sin $ as a factor in (6) shows that the relative intensities of the primary light and of that diffracted in the direction 6 depend upon the condition of the former as regards polarization. If the direction of primary vibration be perpendicular to the plane of diffraction (containing both primary and secondary rays), sin </> = !; but, if the primary vibration be in the plane of diffraction, sin <f> = cos 6. This result was employed by Stokes as a criterion of the direction of vibration; and his experiments, conducted with gratings, led him to the conclusion that the vibrations of polarized light are executed in a direction perpendicular to the plane of polarization.
The factor (1 + cos d) shows in what manner the secondary disturbance depends upon the direction in which it is propagated with respect to the front of the primary wave.
If, as suffices for all practical purposes, we limit the application of the formulas to points in advance of the plane at which the wave is supposed to be broken up, we may use simpler methods of resolution than that above considered. It appears indeed that the purely mathematical question has no definite answer. In illustration of this the analogous problem for sound may be referred to. Imagine a flexible lamina to be introduced so as to coincide with the plane at which resolution is to be effected. The introduction of the lamina (supposed to be devoid of inertia) will make no difference to the propagation of plane parallel sonorous waves through the position which it occupies. At every point the motion of the lamina will be the same as would have occurred in its absence, the pressure of the waves impinging from behind being just what is required to generate the waves in front. Now it ispendent upon its direction of propagation, and upon the character as regards polarization of the primary wave. This question is treated by Stokes in his " Dynamical Theory of Diffraction"^: on the basis of the elastic solid theory.
